Searching PAJ 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 



(H)Publication number : 2000-270895 
(43)Date of publication of application : 03.10.2000 



(51)lnt.CI. 




C12Q 1/527 




(21)Application number 


: 11-084035 


(71)Applicant 


:DAI ICHI PURE CHEM CO LTD 


(22)Date of filing : 


26.03.1999 


(72)lnventor : 


EBINUMA HIROYUKI 








USHIZAWA KOJI 



(54) DETERMINATION OF HOMOCYSTEINE AND CYSTEINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an enzymatic determination process for the easy and 
accurate determination of homocysteine and cysteine. 

SOLUTION: The relationship between the cysteine content and the generation of hydrogen 
sulfide is determined by using an enzyme (E2) reactive with homocysteine and cysteine. A 
specimen containing cysteine and homocysteine is treated with the enzyme (E2) under a certain 
condition and the amount of generated hydrogen sulfide (1 ) is measured. The amount of 
hydrogen sulfide (2) originating from cysteine is calculated from a separately determined 
cysteine content of the specimen using the above relationship and the amount (2) is subtracted 
from the amount (1) to obtain the homocysteine content of the specimen. The cysteine content 
can be determined by reacting the specimen with an enzyme (El) specifically reacting with 
cysteine to generate hydrogen sulfide and measuring the generated hydrogen sulfide. 
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(54) IHWn&m ftyXf -f >Stf->XT-f >Wtfg 

(57) imm 

it^mi K'Ei/T.T-i >Rzs->^^-r >&mmfr-oiE 
(E2) sfflut, ~>7.9-f >-£&tmt*m± 

■f>«r"-*#r*tt»»C±EB* (E2) £&S&#TT' 
f£JH£l*\ ^±-rSBfeft*3gg (1) * 

SSfflUTy^f-f >f&3fe©fiSffc*5fl§ (2) 

^n^mit^mm. (i) *»6«u§i< cit«to, a** 

6£*-r«»* (El) SftUBS-B-TRSfcfsatft** 



Eg B*BM#3ff? 



A) K»lc, ♦t^f'OS^TOSiRtL 

Tm<t7km&±f&?z>ftm$:ii-?z>Mm (E2) 

S*T> £/£T3ffite7K3?S (1) MSTSIii, 

B) ttttfitio^fOS^SIIffc**! (2) £M 
^t^Ili^tL, fflfBS!Eft7X*a (1) *>SifflKBfc 
fb7X^fi (2) t*L9l^&*ft***^6*^5^Xx 

[§j?#Ji2] fttjfBg£3f (E2) *^>X<r-f >& 

traffic 

[»*«3] iftfEgf^ (E2) *«, o -T-fe^Utf* 
irU >- U 7 — tfXfiL - ;*^~> t U 7— fefT** 

rw*^4i ■«fia>'X'T--f >E6*<z>«ft*** (2) 

>*fi<tilMEB* (E2) fcj: a? 
yj&T&Siii^Ji l - 3 fBStf)*^ yXf^ ><^feg 

*#6SttTSfffflS:ttS»* (El) 

aft**«fe«-r*fpffl**r*»* (ed iff^* 

[W2RJB7] iffllBS* (E l) ->*^-f >\Z*tL 
[M*^8] fWf2I£^ (El) d«, o-7-fe?;HiU 

[0 0 0 1 ] 
[0 0 0 2] 



(2) HpH 2000-270895 
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[ 0 0 0 3] ft*4 J CDSfi«a>SS#T3>?;rr:> 
tt, ffl#, 4#ftT/XH >Kft»aftT#(J, Ceo 

*n««B*cj: oa^K:fti»an**:»iE?in»K:tt«aE 
[0004] L*Lfc*«s, ^^;i/{t:^M^-r^i?^T 

[0 0 0 5]-*, ->*-5F-r >!4>9 l *r:>oftllttecfc 

Stcoffiftfc&snT^S (Bodd i e*. , Me t 
a b o 1 i s m 4 7 (2) ; 2 0 7 - 2 1 1 (199 

8) mm) o 

[0006] ^^yxf-rxi ^ffljffis, oaa 

[0 0 0 7] yXfOlCMltfe, ^^y^j 

[ 0 0 0 8] J^^E^y-f >©«JtttctL.Ttt, 

^07^^77^- (hplc) s^saTif^nt 

NfftfMllTttniie&K^U 
«:fflS-r«twtt^:j6]€r7?*«> (Araki?., J. C 
hromatogr. 4 2 2 ; 4 3 - 5 2 (19 8 
7), Fiskerstrand^?., Clin. Ch 
em. 3_JL (2) ; 263-271 (1993), An 
dersson^?. , Clin. Chem. 39 
(8) ; 1590-1597 (1993) #B8) . 



[0 0 0 9] *3L ^y^fOOittStUT, 

5 (Shipchandler?. , CI in. Che 
m. 41(7); 991-994 (1995) #BB) D 
[0 0 10] y^f<>Og»!lSai:LT, 



3 

Jj& (&m&Pf 1 5 9 4 8 9 5f) d*H^$tlTliS 
[0 0 1 1 ] 

Let 5 t-r*««] ***jbh&*^* 

£o 

[0 0 13] 

A) «^7-f>WyXT>f>^SatL 
TB£{t*^^±^:r^^ffi^^-r^>Sf^ (E2) Sfpffl 
S*T, £jST*lSYt*** (1) ^WtSIit, 

B) ^MtOyXf-fyfi^ft*!! (2) «n 
miit^fl, SuIfi^TK^S (1) *>Si»E» 

ffc**« (2) snusiiifcart****^*^^?- 
[0014] r^*^ *^^o/^^E->x^-r >c7)^a 

Stt, *6^i;»±EHi* (E2) &m^T* y^f< ; 

><t*^E^^5 L -f>*^t"<5K»(c±E»* (E 
2) ^^ftTtffffl^t ^^T^^ft^K^a 
(1) £$i/£T3o MMJStKKfifO^f 

*^fi (2) -tn«:*ft*** (1) a^S«L 

[0 0 15] *»SO^f-f ><^Sli£ll K 

£&3t (ei) efpffls*T»±-r**fb**taiB6r 

[0 0 16] *«WCJ:tltf, ±E»* (El), (E 
[0 0 17] 

©«ti:S^6ft«* (E2) tLTIt *^~>X^ 



(3) *#l^2 000-270895 
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*L<tt, ^fOcfc OtJ^^XtM >fC*f-r<5f£/B 

> - U 7 — if ^ L - * 5^ > r - 'J 7 — fefft 
[0 0 18] L-^W->r-'J7- KB, ^ 

[0 0 2 0] o -Tir5F;i/^ ; 6irU>-U7— fef 

fZo 

[0 0 2 1] *»«l:^-c, o -7-fe3\^*^-fc u > 

O^akil.J. Biochem. 9 1 ; 116 3- 
1 1 7 1 (1 9 8 2) . Yama g a t a. , J. B i 
?0 o c h em. _9_6 ; 1511-1523(1984), B 
rzywezy^. , Acta. Biochimic 
a. Polonica. 40 (3) ; 4 2 1 - 4 2 8 
(1 9 9 3)) ^6^»©^ffitc«tO#-5C^3&«T* 

So 

[0 0 2 2] &fz. mmvmm. m^i^-^tiw^ 

— fcf (ffiA« rccsj ) HfllTUK ^x^^; 
*S^a:S!<7)±IBo -Tir^^/hqEir U >- U 7~ tfco 

[0 0 2 3] <o -T-fe^l/^^-tr U >- iJ7— tfoa 

1) fEffl : L - ^t^fOch^-il/ft&fto r I 
&£jfr£&fc*£U ffiffcTkJRSCXf 1 ^-— jKt^ftRft^qt 
yXfOSMTS. L >£^- 

2) SS^M : L -^^Ei/x^'f >, L- 



5 

3) : 1 8 0, 0 0 0 (irVHHiSffi) 

4) UpH : 8. 5-9. 0 

5) Km : 0. 9mM (L -* : 6^f1' » 

[0 0 2 4] *S8^twi3t>T, y^fO^Sl 

Cffll^nSB* (El) £LTte, xXtMXI^S 

* — K, ^H>'J7- tzf&tfo -7-fe^;Hr»J>- 

o - 7-fc^Hr U > - U 7— fef^»* L in 

[0025] o -7-fe5 L ;nru >- u 7— tfte, 

[0 0 2 6] *^C^^T, o -7-b9\>HrU >- U J 

t— i?»4, ^n*m£.Tz>m±!&)^mw (w^n bu 

rnel II?. , Biochim. Biophys. A 
eta 481;246-265 (1977), Nag 
a s a wlf. , Methods Enzymol 14 
3;474-478 (1987), Droux^. , A 
rch. Biochem. Biophys. 2 9 5 

(2) ; 379-390 (1992), Yamaguc 
h i§. , Biochim. Biophys. Acta 
1251:91-98 (1995)) S«fc 0 

[ 0 0 2 7] ttft (*^U>V£) ^efffco 

[0 0 2 8] < o -7-tr^-fe'J >- U 7— tfCDgffc^ 
1) fpffl : L - y^f-f >tft-;Wt^«o fflftg 

2 ) SM^Stt : L - yXf< ^KWJMSNZfWHT*. 40 

3) #^rfi : 6 3, 0 0 0 (y^afciffi) 

4 ) SiS pH: 9. 0-11. 0 

5) Km: 0. 2 7 m M (L - v-J^-f » 
*«W«C*^T. ±EB# (El) , (E2) CO^JDfi 
14> K^ + co^^^Xt-^ >Xii^X7 L < >S**»cj« 

[ 0 0 2 9] ^(1, tf* ->7H >©3t*lC*^TI4, 

Rtoftftiinct^SUj, :tlfi B3f (E 



< 4 > ttrBH 2000-270895 

[ 0 0 3 0] *^>*y-f >RtfS/;*^-f >fi, i&«75: 
attl^o *58Wt*^T±E»* (El) . (E 

2) a, 7V-temmwm<n**i/7>T^>Rtf>'ZT 
[003 i] #»WTfl!^sfts^*-;wb^«tt, * 

[0 0 3 2] W^tf, *»«fl5* ; E^f'f ><7>5£fi 

2? ®*6^i;», yXfOSWtyXfOi:, ±JE- 
6131 (E2) Zftm2l£jt£g\Z5&tk-?2>mfc7k%&£ 

>»CX5>XT-OtJl7cUfc«4:, ±ERiX (E2) * 
BSmUTKJ&tfr^ fg£T<5fifcfb7k9?ig (1) SSHJg 

? eiiit, tefbTK^a (2) t-rs. 

®±EBfcfb*#« (1) rt^SSIMb*'** (2) £^L§I 

[0 0 3 3] ±E*fta^tLTtt, £-f±i$L 

fc2«gi<Z>S3g (El) , (E2) SfflUt, £j5£Lfc 

*Cy^7<>l:#SW^ (El) <B*£ffs 

[0 0 3 4] ^B^y^r-f^Ii^, ± 

(DSS^i;*, 5/*y-f>fc, ±Efftt (El) *f£JH 

ia5ELfc*<fc, ±EB* (El) £^DLT£jC£fT 
»4t 5 »ffc*«t SMS LT±E)lft^ 6 •> X f 



(5) 



2000-270895 



[0 0 3 5] ttmattisxr'f >AzfisZT-{ >a> 

10 0 3 6] fisj^tf, fgfe&iti^LT* 2. 2' -~>*f 
'Jy^yX^7 7 < K (S ve n s on. , Anal. 
Biochem. 1 0 7:5 1 - 5 5 (1 9 8 0))-^ 

3£g£ttTT. N, n-S?*?W- p -7i-U>->7! 
> t JtffcJg - & £ ffl (, » t x ^ u > rOp- $ -ttWfe 

( S)P->*>^-^^^u>^-) ©sfiSftot*-© 

iiS^ail^-r^^jS (Mousavi^?. , Bui I 
Chem. Soc. Jpn. 6 5 ; 2770-2772 
(1992), Gokmenf. , Analyst l i 
9. ; 703-708 (1994) ) ^ 
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mMh'JX-)|Siit (pH8. 5) |; 0 -7t^l, 
**t'J>-U7- fcf (ffi„° D « TGCSj . JL-?j3& 

THPLClCT^WLfc. 
[0 0 4 2] 
[3?1] 



70 





TSKge 1 Am i de-80 


mm. 


T-irh— h'J;l/: 7 Jc=7 : 3 




4 0-C 




1 . 0ml /ft 




*lijf*lf (RI) J 



•5. 

[0 0 3 7] 

[SIMM aSSfc#J&tm;5£0il£|jiW r T. *|gBS£ 

T«ftH„ 

[0 0 3 8] *EJ6«-Ctt. ^tyXf-OCSitfl^ 
*»* (E2) tLT, A'^XI^fflo-rtf^ 

*tt'J>-IJ7- tf (iSn a n€ TGCSj . 3.-7*1% 

-5) £<£/HU y^jf-f >«*JCffl^5»* (El) £ 
LT - 0 -7t?At'J>-iJ7- f (*^lx>v?6 
*) 

[0 0 3 9] o -7-fc^HriJ>-ij 7 — tftt. Ujp^ 
©Tjffi (Biochim. Biophys. Acta 
1251:91-98(1995)) Ic SOUTHS L 

[0 0 4 0] *^l/>y^l2kgi» b> 

set-ft. 

[0041] mmm i 

2 0mM2-/^7-hl^y-^l OmMDL-* 

\ 



m 20 



[0 0 4 3] S0CDilfTi*{C'J^>-> 3 > 
U fitl:iJf>-> 3 >^-i'A7. 8^Wfig|-SiC^ 

[0 0 4 4] HS^fi9|2 

-^ftz> T -U7-f (ftJjfcHEM^SC^aS!) £o 
30 -7-fe^*^-feu>-ij7_ iffc | j | >LTj g jDU Ht|t 

[0 0 4 6] K»#llXtf2©ii*|=*t»T. o-T-fe 
L ~ * ^ *"= > Cf^ffl 3 * fc«^©E«£j3Mb© 

->r-'j 7—e&ftm$i£fiim&<nKfe£.m®,<oij ^ 

[0 0 4 7] 

[fbi] 



40 



[0 0 4 8] 



[rt2j 



(6) 
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— H 



[0049] t&m 

2 0 OmM^^Si 



Iffim (pHll. 0) 0. 25ml 
IZ* 2 0 0mM2-^Wyhi^;-j^o. 025 
m 1 AnA> £ b (I 1 OmMcOL-y^T^ > (~>^ft 
S3) S&'IKte 1 OmMCODL-^ty^fO^O. 0 
5 m 1 JbnAft&» 0, 12 5ml SSSn£i*iE*n 

3 7t:T 5»i«io»Lfc, maixfco- 

6U/ml) £0. 05mlAnA, 3 71CT1 O^Wfi 
Jfc$-£ft*£, 3%NaOH$^0. lml, 1 6 mM 
N, N- p - 7xri/>y75> • fficKffi^ 
•JK 0. 3 2 5 mlSyi0mMtft»rft 
0. 0 7 5 ml SrlB^SSJDU, IfiT'l 5#J4Hf£, 6 
7 0 nm<0ffi*ti£«:»l5£Lft. -?-<B»fll, L-iyX^ 
1. 0 1 (OD) ft'oftOfcfcf L 
T. D L -sfcqEv^x-f >8SJ0^COffi3t*ttO (OD) 
iot, o -Tir^JHrU >- U 7— tftt, 

[ 0 0 5 0 ] KI£0ij4 (HP L C !Cc£&£jS£ric^|iJj 
*) 

2 0mM^fjMM^> (3KSCftJ«tt«) RZS 1 0 



> 

*M^OK^jf^ (pHl 1. 0) Ho-7'-fc5 t JHrU> 
-U7— tf (*9l/>V9a*) £SfllU 3 7CT^ 

ffifffi*ltC^-r*fr-rHPLCIZT»tffLft. 

[0051] K«©atfTt*rwUT">->3 > 

I: U f / '/ 3 A6. 8ft<D&&lZ&jfc*kf&®<D 

fc?-:>7ri*3!ftfto c<DSiC^^;py\*^>^«— slid 

[0 0 5 2] Kifctflj 5 

^tt») C«A, HPLCICTK 
-££«BLft. fO^S, l Jf>/3>^i'^6. 8 

»©ffiKiie-^e«BLft. 

"[0 0 5 3] RK0l4KV5C!)tt«»6 t o-7ir*\>b 
a? t'J>-U7-' if^^^^;l/^y^>#fiET, L-v 

S. o -7-fc^;HrU >- 'J 7— fcf^fpfflte, TSBYt;^ 
i£3 {l^-TiIO, L-yXfOtft-Wt^Oi 

[0 0 5 4] 

at 3] 



^ — 



[0 0 5 5] §fe&0ij 1 

2 0 0mMhUXlSISarl (pH8. 5) 0. 2 5m 
1 IZ* 1 0mM2-^Jl/*y'hx^y~;^0. 05m 
1 ADA, £ b ll, 3-Sig&(0~5 0 MM)CD l L-^ty 
(fy^Vft) ?g?{££0. OSmlUQAftt, L - 
•>^t-< ><^SJniHliR^S:*«)Sfc«)H 3 0 0 uUL - 
^Xt-O&O. lmlSsiJPU L —jfr^Ei/X 

©Ejc«»t#»*ftaKm«** o. i m i mmi, 

T, rnr'nillDfi 3 7 *CT S^fflSnjaUft. 40 
iz, o -7-tr^jl/^^E-ir 'J >-U 7— (iSD°n£ tgc 
Sj , ^-^#^5££ttM) (20u/ml) S 

0. 0 5ml ADA, 3 7ttl 0#|IIJK«S-B:ft«, 3 
%NaOHi^$0. lml, 1 6 mM N, N — v^f 1 ;!/ 
- P - 7x'l/>y7 ^ > ■ SSKSSiSO. 3 2 5ml 
£cXl OmMMlMMO. 0 7 5ml £J®:& 
^iJDL, SHT 1 5#jS*HJ£, 6 7 0 nm©R^tK$SI 

[ 0 0 5 6 ] 0 1 (DmM (-♦-) L-yXf< > 



M (L -fr^isZT-i >&@) STttttt^O, ^coe 
$>t>ft„ 

[0 0 5 7] H 1 CDfi£*« <••••-) J4. L — isX 

7-t >^TTO^y7f-f >0^fi|^T, 0-10 

©EJ»5£0>«*ttO. 917t^D, «JM-«8 0. '9t 

[0 0 5 8] a±<D^e>, o -7ir^^ : E-t U > 
"^-tU L-y^rO^ffiC^er, ig 
i:^y^H> <h S«T tfftfr o ft 0 

[0 0 5 9] SOfi«*2 

2 0 0 mMh'JXMiW (PH8. 5) 0. 25m 
1(3, 10mM2-^M/hX^y-J^0. 05m 
1/JDA, c6(I&fflSJg (0-4 0 0 mM) CDL-i/X 
t< > (y^Tit) fSSKSrO. lmlADAftg, L 



(7) 



11 

S£3I?& (20u/ml) £0. 05mlM, 
3 3%NaOHK0. 
lml, 1 6 mMN, N-y^^- p -7x- l/>y 
7^> - ffitmi&1§}& 0 . 3 2 5 m I 1 0 mM^fb^ 
— &i&&?g?&0. 0 7 5m 1 U ^igT 1 5 

fttZmm. 6 7 0 nm^MMtLTftIi^M 

[00 60] m2<Dmm (-♦-) ^^s/y;^-r> 

[0 0 6 1] -/5\ M2*(DW& (-•■■-) tt, 

0-4 0 0 iiMitia(i:^0, fOilB^it 
HO. 2 6 3?*0, 9K-IJ2 8. 4t^fe 9 
[0 0 6 2] KKDSS^f,, o -Tir^l^^-feU > 

[0 0 6 3] £&. SEfffll. 2CDgI«tO, fetaLfc 

>^JP13 0 0 jtzM«C*fLT, (-•■•■) 
<0^tf-fE£S 2 COH^ (-'♦-) (DlHl»5£lcSTte«K 
»SD«flE$||[fflr«i:S*tt3 1 2 aM^O, ^JtaCeJ 
1 0 4 %£tZ^>ft* 5IJg^J2cDL-^^ 

3 0uM) C^LT, EI2(£>5£^ (—••■•) C0^JM-M^ 
m l^i (-♦-) ©lHl»iC^STtt«). Ss»l«K£ 

wMi^O, $3#n[ElJK^f2 1 0 2 %£.tl~?ft. 
[0 0 6 4] iot, '>Xt< >**»Lfcttf*+0* 



2000-270895 



i2 



[0 0 6 5] £y§0>] 3 

2 0 0mM*D8«iit (pHll. 0) 0. 25ml 
IC, 2 0 0mM2-^Myhx^;-j^o. 02 5 
miliar. £ 6 (0-200uM) OL-y 

X^-f> (y-y^ft) ?g*&£0. 1 m 1 m^tz\k. MIS 
*£0. 0 7 5m 1 asaa-&JEft«, 3 71CT?5#fflHi] 

io —emmm ( 6 u /m 1 ) * o . o 5 m 1 mx. 3 7 r 

TlS^HEesttft, 3%NaOH«fO. 1 m 
K 1 6 mMN, N-v^pt^U- p-7xZ ls>i?Y* 
0. 3 2 5mIMl0mMSftSz« 
0. 0 7 5m I SrJU^finU iSTl 5 5*;& 
6 7 0 nm«g^LTM^^ffSl, 
m 3 (C^Lfco 

[0 0 6 6] 0 3l:/T$n5J:5t, 0-200uM£ 
20 [0 0 6 7] 

• [0 0 6 8] ^Oi^y^ff >R^y^f'1' >C0 

[EB 1 ] ->*t^ >*??Stf**#TT©^^yXT 
[B 2 ] >^SR^#TT©y7f 
[0 3] ^HXOftlS 



[HI] 



[0 2] 



y = 0.917* * 80.S 





y = 0.259x 



1O0 200 



(8) 
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cm 3] 

350 | 




